and cost function
where the state weighting matrix Q is self-adjoint and non-negative definite. Although it is possible to consider more general systems or the case with Q unbounded and B bounded, we limit our discussion to systems satisfying the following standing hypothesis:
6)
The spaces X, Z and U are separable Hilbert spaces and;
The linear operator A is the generator of a Co-semigrou p S(t) on X and there
(ii) The operator C:X --* Z is a bounded linear operator from X to Z. lf A is self-adjoint, normal or has a Riesz basis of eigenvectors, then be taken to be O.
The operator B*P belongs to L(X, U).
can Observe that ifA has a compact resoivent, then P is compact. This particular approach not only yields very precise information about the smoothness of P, it leads to a rather simple proof.
A PARABOLIC CONTROL PROBLEM
In order to keep the present paper short we shall limit our discussion to a 1D parabolic control problem. Although problems in higher dimensions can be treated in a similar fashion (subject to the Sobolev imbedding theorems), the analysis is more complex and will appear in a future paper.
We consider the operator A defined on the state space X = L2(0,1 ) with domain
and for q9__.Dom(A)
In order to simplify the proof, we begin with the case where Z = X = L2(0,1 ), C -Q -IL2 
The following result establishes the existence of an integral representation for the Riccati operator and provides information about the smoothness of the kernel. 
Theorem 3.2 Assume C -Q -IL,and B:U-----_,[Dom(A')]' satisfies (H)-(iii
where the kernel k(_, t) satisfies the following conditions; 
H2(g2)-------_H3/2÷b(Q)--------_C°(f2)
n is valid, the imbedding
H_+"(Q)-------_C_(Q)
holds only for m >--. Hence, one would 2 expect less smoothness for n > 1. These issues will be addressed in a future paper. We use standard linear finite elements to compute k_ (_,t)mk(_,t) , the "N th order approximation" of the kernel k (_,t) . 
NUMERICAL RESULTS

AND CONCLUDING REMARKS
